Introduction
• Catalases (EC 1.11.1.6) decompose two molecules of hydrogen peroxide to water and oxygen [1] .
• Ubiquitous class of enzymes in all aerobic prokaryote and eukaryote organisms [2] .
• Primary function is the removal of small peroxides, particularly hydrogen peroxide [3] .
• Three well established groups of catalases:
-monofunctional heme catalases, -catalase-peroxides and -manganese catalases
• A fourth group of catalases, (CATPO), can degrade H 2 O 2 (catalase activity) and also oxidize o-diphenolic compounds (phenol oxidase activity) in the absence of hydrogen peroxidase [4] .
• The crystal structures of seven monofunctional heme-containing catalases are known from prokaryotic [5] [6] [7] , lower eukaryotic [8] [9] [10] 
Scytalidium thermophilum catalase-phenol oxidases (CATPO)
• Homotetramer (4 x 80 kDa = 320 kDa)
• Similar to Penicillium vitale catalase structure (Figure 1) • 1x heme per monomer a) View of heme distal site in CATPO as modelled on Penicillium vitale catalase. Green (P.vitale), Blue (S. thermophilum), Red (Heme centre) b) View of structures of Penicillium vitale and Scytalidium thermophilum (yellow) catalases showing differences in polypeptide backbone
Aims

Stages for CATPO structure determination
The primary aims are to solve the three dimensional structure of CATPO, to establish a recombinant expression system and to investigate its catalytic mechanism(s)
The progamme has involved:
• Purification and crystallization of native protein • Diffraction data were collected at 2.7A.
• Crystals belong to P2 1 2 1 2 1 space group, with unit cell parameters of a=?, b=?, c=?. To differentiate catalase and phenol oxidase activities two mutations were made (H101N and V142F)
• H101N was expected to inhibit catalase activity and V142F to investigate phenol oxidase activity
• Mutant proteins were purified by Ni-affinity chromatography • Recombinant wild type CATPO was purified by Niaffinity chromatography using the N-terminal His-tag • Catalase-phenol oxidase is the first reported example of a fungal enzyme displaying bifunctional catalase-phenol oxidase activity Specific activities of purified catalasephenol oxidase variants. Both variants reduce catalase and phenol oxidase activity. H101N has less effect on the latter. Both activities probably associated with the heme centre.
Absorption spectral data for wild type and mutant catalasephenol oxidases. The recombinant enzymes show a Soret band ratio (A406/A280 = 0.8 to 0.9) which indicates a higher heme content than in the native enzyme (A406/A280 = 0. 
